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INTRODUCTION

This is a preliminary report, and therefore, does not give elther

e work of the various projects., No in-

complete or final results of th
formation on the construction of the device is included, in order that

the classification may e kept to Secret Restricted Data,
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PART 1

GENERAL INFORMATION

Observed Weather at Shot Time

Fig.
Fig.
Fig.
Fig.

Fig.

0-1 - Bikdni Atoll Map

0-2 ~ Bikini Atoll North Reef with Sciemtific Stations
0-3 - RadSafe Survey, D £ 1

0=} - RadSafe Survey, D £ 2

0-5 -~ RadSafe Survey, D £ 3
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BTKINI ORSFRV™D WEATHFR FOR 11 JULY 125€
AT DTTONATION TIME 055EM

Sea Level Pressure 1010.20mbs
Free Air Surface Temperature 81,2 F
wet Pulb Temperature 76.2

Dew Point Temperature 74.0
Delative Humidity 80.0%
Surface Wind 030° - 8 knots
Visibility 10 miles

CLOUDS

ANTA

2/10 cumulus bases estimated at 1900 fect
£/10 curulus bases estimated at 2070 feet
7/10 cirrostratus, bases estimated at 32,000 feet (transparent)

WTATH™R SUMMARY FROM ATRCRAFT

06" - (Aireraft at 45,000 feet) Scatiered to broken cloud layer
based at 30,700 feet, tops at 35,000 feet, Few cumlus
(widely scatterel) with tors to 35,000 fect. Could not see

surface or Pikini Atoll.

n

2615M ~ (Aireraft 2t L4,,07" feet Just ebove broken to cwvercast cirru
cloud layer to the west of Pikini) Scattereld cirrus clcuds 50
miles socuth of Rikini, Few scatterei cirrus to north and
cact of Rikini with arproximately 2/10 small curmlus at low

levels. Few cumulus tops to 25,07C feet,

oeTATT 0T STA

)

1t RO

Cceczn Side: Wave height 5 ft., pericd 5 seconis, dircctien 030
legrees. Sea water temperature - 83.0°F.

Lagoon Side: Wave height lcss than 1 foot.

e {o/D0E

(e 0‘)
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Peainy

WwINDS ALCFT (Release time 0430M)

Height Direction Speecd Height Direction Speed
(Feet) (Deprees) (¥note) (Feot) (Dcgrees)  {Knots)
1,000 080 21 24,000 170 A
2,000 080 23 26,C00 180 10
3,000 . 080. 22 28,020 200 14
4,000 030 22 37,000 210 15
5,000 080 20 32,000 180 1/
6,000 080 18 34,C00 210 19
7,000 080 19 36,000 230 22
8,000 080 20 38,000 260 15
9,000 080 19 40,720 270 16
19,000 080 18 45,000 240 3C
12,000 070 13 50,270 240 29
14,020 060 12 £2,700 230 32
16,070 100 9 55,000 120 1»
18,070 100 9 60,000 0390 23
20,000 1390 g £5,000 030 35
22,000 1392 8 70,22C 030 L5

pre ATT SOUING {(Pelsasc time 0¢3M)

Pressure Heiznt Tempegaturc Dcf Tsint
(Mt111bars) (Fect? () el
1770 2172 27.2 23.5
5C 4,90 - 15.5 12.2
700 2,222 8.3 1.2
624 13,353 Miccing Mizcing
520 13,188 75 =143
JAGS) 24,732 =13.5 =2£.%
300 31,570 =342 -4£.3
270 33,257 -40.3 Missing
259 35,660 YA Missing
200 40,4530 -£6.2 Missing
150 4,220 =72.5 Missing
127 50,492 -79.C ‘ Missing
170 52,900 =77.5 Missing
94 55,15 =73.C Missing
g1 57434 -76.C Missing
[T L e -
AR oAb
TR R
-7 -
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12 July 1956 7
A1l readings in mr/hr

A Int./hlt./ 8t 0800 hro

BIKINI ATOLL
NORTH PACIFIC - OCEAN

CHIEERETE
(Williem)

COPIED/DOE 3

d4
LANL RC : Fig. D-3 RadSafe Survey, D £ 1
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A1l readings in mr/hr
on ground at 0800 hrs

BIKINI ATOLL
NORTH PACIFIC OCEAN

hso UO%QIOU nouumuu, 210

{Fon
g %ﬁ, |
BV ipm

s
r \

260' 100 M3 =500 TN
/IA\\\\\\I'WJZ - 2;]5

N

. o {
3 .
4' v
A H b )
-~ .
id 0
| .

~ p—

ceP\EDlémE ' Fig O-4 - RadSafe Survey, D £2
1 R 4 J
LANL e




10 v

1, July 56
A1l readings in mr/hr . '
converted to 0800 hrs '

BIKINI  ATOLL ~ 80/25"
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Fig. 0-5 - Rad Safe Survey, D£3 z
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PART 11

TASK UNIT 3

DOD PROGRAMS

TP rmarmn

Col. XK. D. Coleman
CTU-3

Program 1 - Blast and Shock Measurements
Program 2 - Nuclear Radiation and Effects
Program 4 = Biomedical Effects
Program 5 - Aircraft Structures

Program 6 - Tests of Service Equipment and
Materials

Program 9 - General Support

Maj. H, T, Bingham
CDR D, C. Campbell
Lt Col C. W, Bankes
CDR M. R. Dahl

It Col C. W, Bankes

1t Col J. G, James
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Project 1.9 - Water Wave Stuiiss - W. ¥idd

ORJZNTIVE
To obtain data on water waves induced by nuclear detonations.

TNSTRIMFNTATION

Project 1.9 had eight Pikini Tagoon wave stations active that
projused useful data for thef | (Vavajo). In aiiition the lagoon
wave station was active at jhiwctok. Tre two long period wave re-
corders located on the cutside reecfs at Fniwetok and Aflinginae Atolls
were also opecrating for Navajo.

RTSULTS

The “cur shore rc=srding lagoon wave stations at Rikini ylelded

cweellent data, Preliminary analysis shous the following approximate

Tcse values were reccried in €0 fect ierth lagoen water. Up-rush and
fayndatisn as a result of these, depeniing upen topograghy, can easily
exreed these values,

A11 values about tide stage at shot time (£ 6 ft)

Enyu Maximm crest £ 5 feet
(Nan)

Mavimum irough - 4 3/4 feet

Mzximum period (first series) - 16/ seconds
Bikini Maximum crest £ 3% feet
(How)

Maximum trough - 3% feet

Maximum period (first series) - 160 seconds
Afrukiraru Maximum crest £ 8 feet
(Oboe)

Maximm trough - 7 feet

Maximm period (first series) 150 seconds




iy

Chicerete Maximum crest £ 4 3/4 fect .
(William)

Muximum trough - 5% feet

Maximum period (first serics) - 164 seconds

Two skiff stations in the lagoon at ranges of 8 - 10 miles re-
corled Mavajo waves. Three turile siations (self-contained and
resting on the lagcon flesr) were scb in the one to 14 mile range,
Two of these have been recovered and contzined data. Cne unit shows
& maximm crest to trough hzicht of 40 feet. The third unit has not

btoen losated as yob. It chould contadn valuchble close-in data.

he lagoon wave recordor at Fniwetok may oventuzlly show the

3

rrcaznee of lagoon wave actisn for MNavajo but #f it is present, it

s *20 2lsse to hackgrounl wave astion to b2 discernible on cursory

[l

(]

vamination, Tt should be doicnta™le because of its different period.

Parry producel excellzsnt data.

(N
o

The long period wave reocorder a

The Ailinginae statiecn sheuld have a good record as it was armed and

oy

funsticaing satisfacztorily on N-2, Roth Weke and Johnsten Island
stations were successful,

An inuniation survey was completed on N £ 4. Pictures were taken
of wave damzge at Tnyu on D day but inclement weather prevented the
asrial photographic run until ¥ £ 2, Water wave damzge was amplified
by the f;ct that shot timz zoineided with high tide., Wave heizhts and
innundation lines of Navajo correspond very closely with those pre-

dicted. The pattern and evtent of inundation follows very closely that

observed for CASTIE:

Tt is interesti¥y to note thait the single '(Navajo) wave

responsible for the greatest extent of irundation damage at Enyu
oPED{ D0k
LANL RO

L “



Ny

ocourred 6 3/4 minutes after the arrival of the first (and maximum)
crest, Imnediately preceeding this wave, the mean water level receded
to its maximum low of -4 3/4 feet over a period of 3 minutes and then
increased to a crest height near maximum in a relatively short timec to
give a tétal "heaé" change of approximately 9 feet. The near shore-
line obstruction having been reduced bty the first crests of the wave
train, this later wave increased considerably the ingensity and extent

of the inland rush ani damage of the first waves of the train,

SRR - 16 -
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Project 2,1 - Gamma Exposure Versus Distance - P, Brown

Objective
The object was to measure initial and residual radiation using NBS

type film badges, quartz fiber, chemical, and phosphate glass dosimeters,

Instrumentation

Twelve stations on the Yurochi (Dog) Complex were instrumented to
measure initial gamma radiation. Twenty other stations throughout Bikini
atoll were instrumented to measure the residual gamma exposure,

Results

Table 2,1-1 lists the uncorrected initial gamma exposure versus dis-
tance data. These values should be increased about 30% to correct for
the shielding of the steel pipe stations,

Conclusions

This data is in agreement with other data obtained during REDWING.

'.\L‘-.\/‘._ _17_ 9
- ;
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- Table 2,1-1
Distance Exposure
(feet) (roentgens)
7,922 - 7,200
8, 580 2,900
8,960 - 1,350
9,810 ‘ 380
10,680 270
11,880 _ 43
13,170 : 1

COPIED/DOE *
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Projcet 2.2 - Gamma Dosc Rate vs Time - P. Prown

CRJECTIVE

3

The objecct was to measure initial pamrma dose rate and garma dose

rate and residual gammi evposur Cenred, Gustave, and Long John

()
[
n
bde
o3
[}

detecters along with their appropriate recoriing devices.

TMCTRIMTNTATICN

The acecmpanying Tatle 0. 2.1 dsts ike periinent informaticn as
regards {astrumentoiien for the event.
RZEUITS

S.ticfasiory resullic were chiairel, Twzluntion of the data is




J<land

Bokotryazdaa
(Arle)

Yurosh 221 ,0C:
(Dog)

Uorikiu 221.C4
(Tacy)
Temiriviu 221,05

(Fex)

Leomzen
(ﬂ,- SN |
u“Q\.IbE/’

Dikin? Portakle

'

{How)

Rochikara Toriatls

(Tove)

Adruziidi £2232.02
\

(Croc)

Triiriklm re20,.C1

(Tnnle)

Micorche no21 .01

fe- “

(a31liamy

Arriikzn 221,02

(Yoke)

Rokoaetokutcku 221.C4
(11fa)
Enyu Torietle
(I.’an)

¢nniis D0k
'L’['_"‘I“L P\C '

1€8,£20

116,250

P el lele)

-
"

1

(W]

-y
-t

.
-

13 '

s

divgko~
Bk BI-TaV
..‘-.'.,5\,\,

170,700
125,260

T-tc of Inetrumontation
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Csnrad w/E/A Reccrder

Cornrad .
Long John w/Santern recorier
rusteve w/Cock recorder

~onrad
cng Jchn w/Sanbern rcserler

Ieng Jobkn w/Sznborn recorder

Cenrzd
Cusiave w/Cock recorder

~ -
~enred

Gustave w/Drum reccrder



Troject 2.61 - Rocket Determination of the Activity Distribution

Within the Stabilized Cloud - R. Soule

. T
ﬂNAVAJ 0) cloud in order to

develop the capatility of measuring and to explore the spatial dis-

OBRJECTIVES

Rockets were fir=3 into the

tritution of gamma activity within the stem 2nd cloud producel by the
detonzticn of nuclear weapons of megaton yleld. It was desired to

make measurements of activity distritution in clouds resulting from

an air detonaticn, a land ;1%§;a3e detonation and a wzter surface de-

tonation, Besides the _KNAVAJO), thetpater surface detonaticn,

the project has participated in the (CHYROKEE) ani the

(zov1),

ASTRIMTNTATTION

A six inch dameter ground launched rocket capable of attalning
122,770 feet altitvde, bearing 2 radiztion detector and telemetering )
cquipmeont was used tc obtain information on the raliation field in the
cloud ani stem., Twelve of these units were fired, six at the stem at
H £ 7 minutes and six at the cloud at H £ 15 minutes. Radiatien in-
tensity informztion (in the ferm of F.M, pulses) was telemetered to
two receiving stations where the information was recorded on magnetic
tape.

RTSHITS

A1l rcckets fired zrnd good signal sirength was dpparently received
on ten of the twelve channels, The raﬁiation fields that were measured
were lower than those previously encountereil., Data on channels corre-

sponding to rockets shot at the stem indiicate that at least one rocket

-



passed through the stem, There were data on five of the six channels
corresponiing to rockets passing through the cloud, Failure of auto-
matic readout equipment prior to the first test will necessitate man-

ual readout of the tapes,

2
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Project 2,62 - Fallout Studies by Oceanography Methods - F, D, Jennings

OBJECTIVES

To measure the fallout radicactivity and its chemical nature in
water from a surface water burst., To calculate the equivalent land
fallout patternm,

To understand the nature of the transport and dilution of radio-
active fallout material in the ocean to permit future surveys to acquire

a complete fallout picture.

DESCRIPTION AND EXFERIMENTAL FROCEDURE

SIO installed and maintained thriteen deep-moored sidff stations in
the fallout area between 10 and 30 miles from ground zero. Recording
instrunents were installed on two of these skiffs to measure radio-
activity as a function of time at depth intervals of 20 meters down to
100 meters. The recorder was started on arrival of fallout by a trigger
which was pre-set to start when radiation levels reached 30 mr/hr.

Two high speed vessels, USS SILVERSTEIN (DE 534) and USS MC GINTY
(DE 365), were outfitted with devices for measuring radiocactivity as a
function of depth and in air, and drogue floats for marking areas of
particular interest. These two vessels were stationed outside the fall-
out area during the shot and then proceeded to survey the fallout area,
makingmmeasurements out to about 180 miles from ground zero and across
a pattern about 120 miles wide, These two ships, together with the
M/V HORIZON, collected about 85 water samples from the surface and fram

depths for Project 2.63 and an equal number for Project 2.64.

The two project 2.63 YAG's were supplied with detectors for measuring

and recording radioactivity as a function of depth and in addition the YAG

39 was supplied with a similar detector for use in her decay tank for

COP{ED/DOE

LANLRC -3 -
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Wi

mcasurem~nt of effective radifosaciive dcozy.
The research vessel M/V HORIZOY was completely ejuipped with
equipmont for depth sampling an? for maasuring radiosactivity and

oceansprachic valucs, After the shot it proceeled into the fallout

i
e

ts funstions, particularly in the areas of interest

e
0n
7

ar=a and pcrformed

Y&

I
3
[N
[}
onm

marked by the DE's
RTQITTS
The only preliminary reoults availatle zt this time is that con-

cerning the rate of penetratisn meilerz which were instslled on the

fun-~ifzned preperly and

t

deep moorad skiffs,  Although the trigger

e in beth unlerwzier cables negated

“
F
’1
~
o
[yl
[¥9
(s
QO
[
33
H
(D
Q
6]
s
7
0]
31
]
et
(1]
)
w
[%]
~

measursments of penetration rates, A1 ciher resulls await further

data rciuctiion,
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Project 2.43 - Collestion and Tharacterization of Fallout with Time -

T. Triffet

OPJECTIVES :
To collect samples of fallout ani measure radiation field inten-
sities with time at varisus disiinces from high yield land, water, and

air thermonuslear detonaticns. To study these szmples from carly times

with respest *o gamma 2ani beta activity, to analyze them for chemical

L

ion and to determine certain of their physical
properiisz, incluling istritutions of pariticle sizes,

DTSARTTTICH AND TVPTRTMENTAT PROCEDURTS

ain mountsd on warious platforms incluiing VAG-4C and

Yan-32, LST-£11, VEVR.2Q, YFURL13, rafie and =kiffs, Iocation of the

miicr elzomomie yeres
Siztinn Tome Tatdtnl= N Ienzitude B
- Tmo SR L joFs e
YAZ-4D 12° 12.0¢ 165° 051
o) . ,. 0

YAG-392 12° 00 165 200
Ismg o} ' o] N

T-£11 11~ 35 164 40

RTRITS
Arproximately 94 pcreent of all project Instirumcntztiion funectioned

froperly, o signifiszni damage te any station, other than the one

lceated on Aomoen (Seorge) Island was reported; and even this which was
1=ft in place primarily in order to assess the powers of resistance of

the Stendard Station, survived ani collected a useful sample. All island,
barge and raft stations received fallout, as well as nearly every skiff

stetion, 1In general, however, activity levels were low, the highest
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boing observed on the VFNB-13, Nam (Charlie) Islan? ani the skiffs

lying in the northwest guairant, Surface readings of samples collected
on islani, raft and harge siations averaged 50 mr/hr at 1470 on N £1
day, with some as hish as 202 mr/h- at the same time., The time of ar-

rival of fallout ot the YFNR-2F was about 17 minutes and 15 minutes at

-roximate time of srrival
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Tedng H £ 2.0 houre for the VAZ-39, H £ 2.2 h-ours for the IST-A11 and
£ €.,5 hours for thz YAG-4D., The highest activity level observed was

arproximaitely 1.8 r/hix 2t atout H £ £.6 hours on the deck of the VAG-29,

Whils tle mavimum 2cck inteneity ckaervel on the YAG-L2 was 115 mo/hr
22 T4 12, hours, Teirzplated to 2 dsck conditd ithout washiown

tve mawimum intensity okresved on the IST-£11 was crproximately 272 mr/hr

e
2L B/ 56 hours, Activity mizeurement dzczy and gamma specira
measuremcnis, and phrsieal obcervatisas of falloul material were per-

formed at early timee in the shielided latorztory abecard the YAC-LO,
The great majority <f those data are being redvced at the present time,
hat the peimary fallcut arrdved in slurry droplet

TRl y

9

ar to that observed for cvent Flzthezd., Mnce again the Arorlets
Fug

veraged 10C to 270 microas in diamcter, ordinarily possesscd an NaCl

W

content greather than 80 percent, zond arpearcd tc contain smaller
articulate with which nearly 211 cof the activity was associated,
The 3ata ob%ain=? are being cxamined further and additional analyses

are being perfzrmed at NAD ese results will be included in the

preliminary report,
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Project 2.64 - Fallout Location ani Delineation by Aer3al Survey -
P. Gravescn

CBRIETTIVES

To survey the rammz rTadiation from £3l1lout contaminated ocean
Y E

areas ucing an airborne detoctor.

-

aminated prior tc the shot, The informaticn to provide both back-

o+ -

roun?d raiiation data, and oceancgraphic stulics of the mixing of

the lagoon water inte the open sea,

Three PRV-5 alreorofi were ejuippel with carma radization detect

-

Tc curvey the areas of ithe sca, off Pikini Atoll, which are con-

fo

ta yeeor? tha dsze rate arriving throngh the thin airerafi skin frem

taminated area, which was exyesicl 1o be downwind cf the atell, wz
be delineated, Surveys were sch-oiuled for minvs three, 212 minus

The —ro-shobl su-veys were rejuasied by Program IT on Navzje -3,

4oaall v Tas U

A SIS

The D=~3ay survey was started lato on the afterncon of D-day.
corfinai-teo an area 60 miles wnct iz 37 miles east and from the south t
17 miles narih of prown?d zorc, The southern boundary of the contam

area wag delinezted., Tho zirerafi enrcuntiered no airborns centamine

e

The T plus 1 survey utilize? tuo aircraft simulizneously. Tolal

elapsed flizht tims totaled aprroximately 1€ hours for the two. Wo alr-
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red throughout the arez of contaminated

oeeon, The esntaiminzie? arca evtended acprowimately 15C miles from GZ.
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1rora®t were IFR at 30C fee { Auring most of ite surveys.
0= D rlus 2, one zireraft was used on a wile scarch stiern to
)
confirm the position of the anter boumdnry ploitcloon the previous
dav, While the first crsminzticn of the r-cultie indicate this con-

..... —es oxaminction of the results will te
Tr. summary, LW proghot survale mtlinz? en arez cf 11
i sminntien, 1owm wind from shz gt211, The 1ovile were 12w, L ihe

rosciviliL Af dnccmplcis miving oF Pe¥lemt 3o thet

cwmminel, Surviye cn D, DAL, emd D 4 2 were usc? 10 dclinezte th:

~emd 2 4 - - 4 . 3+ -y -
Asmtamingto? oroa, ant Lo venifr ite roumiloricos,
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Project 2.65 - Ana1y§§b of Fall-Out and of Base Surge - M. Morgenthau

Objectives
To obtain fallout samples on land and to perform radiophysical and

radiochemical measurements on the samples,

To prepare dose rate contours of the atoll area from information
gathered by this project, other projects, and Rad-safe.

To evaluate the role of the base surge in transport of radioactive
material,

Description and Experimental Procedures —~

Intermittent fallout collectors (IFC) and gross fallout collectors
(GFC) were installed on islands in the Bikini Atoll and on the YAG's and
IST in the expected fallout zone. The IFC timing intervals were 1 minute,
5 minutes, or 30 minutes, depending on location of the collector. The
equipment was installed prior to the shot and was activated by E.G.&G, Blue
Boxes., Samples to be used for early decay measurements were recovered on
D-day and the balance of the samples were recovered on DAl. All of the
recovery was made by helicopter. Wire signals were used to activate the
base surge detectors as a warm-up period was required before shot time.
Some of the stations also incorporated a tape fallout monitor (TFM).

On D-day, D{1 an aerial survey of residual radiation was made over the
respective atolls by helicopter. The measurementg were taken by means of
a probe on & long cable suspended below the hovering helicopter. The pos-

jtions of the probe were determined by comparison with maps and aerial
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photographs. Two project personnel were stationed in the Progrem 2
Control Center to consolidate data from the various projects ani to

assist the Program Director in maintaining a situztion plot.

RESULTS - : | %
Aerial survey of RBikini Atoll following the (Navajo)

covered islands betwcen Bikini and Bokororyuru., Negligible levels

of contaminztion resuliing frem this shot were observed on other sections
of the Atoll. The result of the D-J2y and D £ 1 dzy surver is shown in
Table 2.65-1., Drtremely hezvy and steady roins occurrsd between the

T-day survey and the D £ 1 day survey, The tadle shows that the D £ 1

[N

very low compared to the D-2day rezdings. A garmma dec2y

i

o
by

o)

ey rezlin r

n

Fat
farteor of 1,725 dctermined from laboratory gamma decal mezsuremenis for

early timss wvas used irn converting the D-day rezing tc U / 1 hour wvalues,
The sampling stztiorns on Remurdlon, Yurcehi, Pokererjuru, Arritkas and

Airukiiji were damar~? by the water wove, Samples were otitained on Namu and

wes

Bokcbyzadaa, The time of arrival of cignificent fallout zotivily at

Yzmu wae between 30 and 35 minutes., The time pericd Zuring which fall-
cut occurred at its maximum rate was between 45 2nd 5C minutes, Sig-
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nificsnt falleut ended hetween 1 1/2 and 2 hours afier detonz
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TARLT 2,€5-1

CORRTATIT ATRIAL SURVEY READINGS - NAVAJO
(Izboratory Garma Decay Facter: -1.025)

Tsland Day  Time After Corrected r/hr at
chzt (hrs)  Realing (mr/hr) HE{1hr,

Rikini N 6.97 110 0.8
(Bow) NAL 3.6 10 '

Aemcen N 7.12 4500 33,6
(Ceorze} N4 3L.7 170

Rormrikim N 7.17 £CD0 45.0
(Fox) VLY 34.8 52C

Yurochi X 7.32 8000 £1.6
(Peg) RFSL 34.8 125

Namy N 7.43 €000 46.9 h
{"rarlie) YA 34.9 130

Bokchyaadaa N 7.53 €200 - 494
(Able) N4 35.0 280

Bokororyuru -~ N 7.72 230 1.9
(2rawvo) NA1 35.2 52

b xopinioot ié?,ci
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Project 2,71 - Ship Skicliing Stulice - Modnz R, Rinnert

CRITCTIVE AND INSTRUMPNTATION

Objectives, insirumentoticn, ant technijues are as stated iIn the

Project Detail in section 2 of ths Program 2 Consolidated Book.

GTNERAL

The raiiatisn levels on the YAG-40 were oo low to supply data

adsquate for the satisfacltion of project otjectives.

The raiiation levels on the YAS-32 were high enough to

vield

uscful dzta; however, the rains encounterel by the YAG-29 caused some

apparen* anomaliec in the data and may rrevent the satisfzciion of some

—

The instrumentation porfeormed satiefactorily with one or two

exceptions,
RTSULTS

Interantion of Nzmmz Badiaticn with Steel

Camma radiaticn fields inside steel cylindzrs of various thick-

nesses were compured as a function of cylinder thickmess ani time.

The results appeared to be anomalous and will rejuire further stuly to

dstermine their validity, thorefore the combined absorption
tiple scattering coefficients will not be presented or used

Rela*ive Gamma Radiation Fieldec Contributed br Various

and ml-
at this time.

P=23iaticn Sources

Figures 2.71-1 and 2.71-2 show the gammz dose and dose
tributed by contaminanis both in the air and cn the weather
YAG"B? .

Figures 2.71-3 an? 2,71~ show ike gamma dose rates in

~-piED!00E

mopror mam T
SRS HLRC
NG - 32 -

rates con-

surfaces of

several

0



—

fntericr locaticns on YAS 39, _

Figures 2.71-5 and 2,71-6 chow the ratice of garma dose rates
in several intericr locations relative tc the gamma dose rates on
dezk for.ihe YAG-39.

Estimalizn of radiaticn contributicns by contzminated air and
water will rejuire further evaluation and are not presented at this
time,

CCHnCIUSIONS

f
Participation ir them (Yavajc) supplied limited

S

data and m2y not permit alequate satisfection of project objectives.
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, % (NAVAJO) -
Froject 2.8 - Shipboarl Ccuntermeasures Methods Stulles - W. S. Kehrer
CRJITITIVE

To determine the relative effectiveness of various proposed ship

and personnel protecticn ani reclamaticn methols,

DUSARIDTION AMND FYPTRIMTNTAT TROCFDURTS : :

The shiphoari ccuntermeasurcs methods csiudles were iivided into
c3zht problems to be carriel out on the VAG-37 ani YAG-40 and at thre
2a3 Sa® Center con Parry Islanl., Theosc involvel the stuly of the cffec-
stive mothodz, decontamination me-

thols, hazard assessnent mollicls, persaounel protecticn and decontam-

Lda

ceontaminability studies.

(0]
Q

inztion methodls, and tazic contaminability -

Moviioring service was previdel by Problem g For Projects 2.7, 2.9, and

Typerimental problems follow:
- 313 not partlcipei-
in *this shot,

b, Chemical Paint Siripping - 213 not participzte in this shot,

¢. Meshanieal Serubbing Methods - did not participate in this shot.
. Protection of Miscellarncous Shipboard Materizls - no resulis
troouse low levels of activity gave insufficiesnt ccntamirnation.

c. Mothols of Redusing Raiiation from Contaminatel Wood Decks -
no results because low levels of activiiy gave insufficient contamination,

f. Skin Decon & Protection Methods - the handé of the ships crews!
aboard the YAG-39 and YAG-40 when they returned to Parry Islani, the de-
con*amination crews, and technical personnel who went aboard the ships
bsfore and during the decontamination period were monitored when they
arrived a: the decon tent. MHot" hanids were divided into two groups

CorEn oo

Lt
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dmn,

to be decortaminated with waterless cleaner or with soap and water.
No barrier cream was usel,

g. Monitoring and Hazard Assessment Methods - Gamma surveys at 3
feet ani 1 inch were made on the YAG-39 before and after decontam-
ination and on the YAG-40O after dezontamination. No beta measure-
ments were taken,

h, Basic Contamination-Cecontamination Studies - did not participate
in this shot,

RTSUI™S ANT CONCITISTONS

The only results obtained were from (f) and (g) above., Prelim-
inary results from prcblem (f) on a limited number of cases indicates
that the waterless cleaner, and scap and water have about the same
overall average effectivences in removing contaminant from the hands.

The data from problem {(g) (monitcring the ships) is being processed,

4
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(1AVATO)
Projest 2.9 - Stanlard Reccvery Procedurc fer the Tactical Decontaminatlion

of Ships -~ F. S, Vine

QeITeT IV

Tc evaluate recovery procciures for ship decontaminatlion,
TROCTOURE

Because of the two~day availability of the YAGs 39 and 40, and the
Task Farce perscunzl aszigned to the decontaminatlon work party, ship
decontamination procedures were limited to firehosing, handscrubbing
anl firchosing in the non~washlown areas and the superstructure, and to

firchosing alone in the washdown area aft of the superstructure.

tg

A% LD was deccntominated at the Parry Island decp water pier

an T4 2. Similar operatisns were cenlucted aboard the YAG 39 wvhile at
anchor in the stream on N 4 2,

minstian of tko IST €11 uas not rejuired because of the low

~

radiatisn levels and the 2bscnce of remcvatle contamination,

The average initial levels aboard YAG 40 were 7.3 mr/hr in the
non-washizwn area forward of the superstructure ani 4.1 mr/hr in the

washdown a~ea aft. The decontamination procedures reduced these levels to

1

-1,2
¢.1 mr/hr 2n2 3,7 mr/hr (corrected for decay according to t *T from

H A5, toH £ 54,5) with resultant decontamination effectivenesses of
13 percent and 5 percent, respectively,
| The corresponiing initial levels aboard the YAG 39 were 23,2 mr/hr

ani .3 mr/hr. After decontamination thesc were 10,4 mr/hr and 3.7 mr/hr

~OMED /D
b 1.‘;~L RC
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*

ncrrected for decay accerling te g=1e2 from ¥ £ 75 to H £ 80). The

{adicated decontamination effectivenecss was 51 percent and 3 percent,
respectively,
Prior to decontaminatica the inilcatel peak radiation levels in

the non-washdown areas <f btoth the YAS 39 ani the YAG 40 were reduced

approximately €5 percent by a series ~f heavy rain squalls and the

effects of natural 2ecay,
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Prolzet 2,10 - Verifica‘dion of Washdown Effectiveness as a Shipboard

¢~

Radiological Countermeasure - M. M. Blggers

o2JTATTVES
Opcration of YAG's and IST to be stationei in fallout area.
Ral Safe for NROL Projects.
washiown effectivencss evaluation.

TRLCTIME A'D RTSYLTS _SUTP CPPRATIONS

The Projcct ships, YAG-3R. YAG-40 and IST-£11, successfully com-
N »
letzd their missicn on the (N2vajo). Complete information

[ —

rerariing all phases of ship and instrumentation operations has been -

-Ye L. oy,

given tc Project 2.3 for inclusion in thelr reports.

YA%=39 Crerations

o
Turing fallout, the YAG-29 cperated within 5 miles of 12°00'N,

Pl loln
1£45~200T,

arrrowimately 21 miles NW of the shot loeztion,

Tallout errivel at 0755, ¥ £ 2 hours, and the washdown started at
n315, The meximm rzdistion level recorded on the unwashed fore decks
w2s 1.96 R/ with a second peak of 1.71 R/hr at 1215, The maximm
va3i-230m level aft under the washiown was 242 mr/hr at 11, N £ 5 hours.

On arrival at Tniwetok at about 1430 on 13 July, the combination of
rain anihdecay had relueccd radiation levels to 60 mr/hr on the flight
deck, 45 mr/hr in the unwashed Xo. 2 Hatch area and 20 mr/hr on the main
deck eft., One day's decontamination by Project 2.9 further reduced the
radisticn levels and removed most of the loose contamination so that an

operational clearance was given with the condition that gloves and booties

be worn on the forward portion of the ship. Unrestricted access was

- - g
oritn/oes é
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pranted ©or o the aft portion of the ship which had bezn washed down
during fzllovt, Radiatien levels were €01 me/hr forward arnd 3.7 mr/hr aft.

Vaa=42 Cperzticns

The YAG-4O operated furing fallovt ir the vieirity of 12°12'Y ILat.

e - °
srd 16590717 Lerg., approutmatlcly 306 milcs 2t 3307 frem the Yavajo de-

4¢3 by a survey meter on deck and

ht -»3 -+ 1133 rzin roduced the radiation

lewels £9 near tho provicuc backzromd. Al 1500, the prineizal fallout
“ooam, roanhing o poak intonoity Inring the ~crt-3 1300 to 1530 of 115 mr/hr.

AL 0730 on I £ 2, the chip entercd Fniwetck lagoon. AL curscry decone

temirzifon of the ship was accomplished this same day to remove loose cone-

$rmiv _tiam Pram th- eother eurfaces, Tingl radliziicn levels were 10.4
me A foryzrd and 3.7 mo/hroefl.

T3T-{2) Cperaticne

e L2T72017 opcratlel during fallout et approximately 11351 and

L. ejwct iniienticn of falleut ce-urred at 0900 (1 mr/br above
Yao'-—round on an MI—5 survey mcter on deck). At 0950, when the level of
activiiy on the Jesk ac measured by the TIR had reached 20 mr/hr, the

1

“3p was and the washizwn was z2ctivated,

n
0
3}
8}
n
o
(SN

Peak activity both on deck and in the sampling platform was reached
&t 1130. The level in the platform was 50 mr/hr and on deck was 43 mr/hr.

At 1530, the washiown was secured, the platform level teing approx-
‘imatcly 22 mr/hr and the level on deck about 8.5 mr/hr.

The ship arrived a* ™iwetck at 1130 on 12 July with approximately
L mr/rr body dosc rate top side. Very li‘tle of the contaminant was

ec", as shoes, hands, etc,, stayed well within tolerance.

\

ST NN

KBN\-Q - L5 -



[sialairhase

The levelr on tzarl thz ship weoe lower thum they might have bcen
11z encountere? bath cn D day and D £ 1.

WO TEETATTIVETCS

2h aass

]

YAT-32 and YAG-4C rccelvel molest a- surte of fallout during Shot

TATATO ord were reguired io operuie thedir wazhdowm syctems. Prellminary

, althougl the pak aoliviiy wes lesz than two R on the YAG-39,

(WY

te yrecorls oppearcd edejuvzte for muling a wachiown evaluation. The

TALSL OV e poad aclivily, elightly over 10" milt3rconisens, was considered
tes You 22 21lley efoni®iecnnt compordcon bolwecn ‘he ywoshe? ard unwasted
LIllTe .
~l: oweoliwa wad twncd ov twonty minuvtezs afler arrivel cf iritial
& 2%ty yhon the lewel of aolivity Y21 peoohe? approvirmalely 5° mr/hr.

Ti e Yoot am gbeut w0 Rourc after ccsecaticn of the primary fallout,

4t about 5% hourz. The astiviiy wnder the washicwn at this time was

- ——

crout 340 mr. This, somrzred with 2 rate of 1.35 R/fr and dose of 2.15 R
fram 1he mwzchel ares givie an offizicnsy cf 374 for -cintaminant remcved
oY an (ffcaiiveoncoe of 930 forototll doce redv~iion ot time cf pez
a~iitivy.

STeATIeATON L WASTTDT ™

wt mztcoriz] 1s quite similar to that
from Flatlezd, i.c., smll rodfczetive scoral particles (30-40 microns)

re soluable in sea

f

crate more efficiently and




rapicly agzinst thi

natle rmaterial enco

s
e wash3own romova

Flathead)

87 porecnt at the time ©

Pl
where cimilar fallout meterdal wae entountcreld znd the ship was mancuvered
$n it come way, an efficlony of 92% was obiained on Y4G-39. The dis-
tritution of fallecub meteriql from porl O ctarrzard toth forward ani

att ic noticeably a3rferent, Analycis of later survey datz ani the re-
1ative wind reccorder may help Yo ratisnelize the ¢n iffercnce fn remcval

On the other hand, £4ral) calihration cf th

~wmoetdms ctaticons may initezte tlis t% to be duc +o instrumint errCTe..
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Project 4.1 - Biomzdical Effects - fhoriorotinal Purns =

Colonel R, S, Fixctt

QRITCTTVRS
The primz-y obicetive of this rroject is to obtain information
P Y FT2J

on “he reguircments for protection of the erres asainst chorioretinal

turns frem atomiz deisnatigms of variosus yields; in this case, an

v
Corollary technisal objzctives at the sams yield are to:

Netermine whether blink reflexes will prevent choricretinal burns.

Ascerizin vhich portions of the time-intensity pulse can produce
Ltherm:l injury to the reiinz and choroid of the eye.

Determine the time rejuirs3 for Ylink reflex (B”7) in rabbits and
menkeys evposed to the evireme 1izht intensity of the atomic detonation.
™rlore the feasibility of ocular protection by means of fixed
density optical filters and/or combdinaticns of fillers,
czt, under £12131 conlitions, protective shutter devices which are
i1 the develonmental stage and which are deszigned to close much more
rapidly than the BRT.

TNSTRIMVTITATION

The instrumentst employed during this event is identical to

that used on thg (ZUNI) with the evception of some changes in

shutter E}ﬁl’g. salorimatric insirumentation, identical to that us=d

on the (MOMAWK), was also utilized. The main exposure facility

el on Bikini (How) (site 411.02) at 10.6 statue miles from the

was loc
detonation., Ten additional rabbiis without filter or shutter protection
'3
\g0! 00
L 20 -":.,:L v
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were exposaed at the 60 foct level of a photographic tower about 150 feet
from the main exposure site, On Fnyu (Nan) (site 411.01), 10 rabbits
were also exposed without filter or shutter protection at the 200 foot
level of a photographic tower,
RESULTS

¥o buras were sustained in the 103 rabbits and 4 monkeys exposed
to this shot. It was estimeted *hat 7-10 cal/cm2 would be received
at the cxposure sites on Bikini (¥ow) and 2-3 cal/cm2 on Pnyu (Nan).
Aotusl measuremcnis, however, showed that legss than 1 cal/cm2 was
reccived 2t Bikini (How). The actual dose at Tnyu (MNen) is not knowm,
but is presumed to be correspondingly low. The extremely low radiation
30323 are aseribad to rainstorms between the shot and the exposure sites;
Trewltness accounis of perscnnel on Tnyu (Nan) just prior to shot time
confirmal the presence of heavy reinfall over Bikini (Eow) at shot time.
CTNNTISICNS

The rzsults of thie stuly are inconclusive, apparently because of

extremely hizh atmospheric attenuation due to rainstorms at shot time,
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Project 5.1 - In-Flizht Pariicipation of a B-47 Alrcrafi -

It Robert £, Taumann

The obiective cf this rrojcet is to measure the blast, gust, and
thermal effects of a nuclear dectonation on an in-flight B-47 aircraft,
With the recorded dz2tz, the erit-~riz ani mothol used in the B-47 Weapon
Delivery Handbook may be verified or corrected. In addition, the pro-
Seet will proviid- basic reszarch data for the desipn eriteria of future
USA® aireraft,

TNETRIMTNT AT

Two hunired seventy three data channels were available on this shot~—
t2 reeord bending shear and tersion in the wing and horizental stabilizer,

LU

trerm2l inputs to the aireraft, thermally induced strain, temperature

m-acurements, and overpressure. Prior to shot participation 97.0% o

ng satisfaciorily. There has been no newly
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aidded instrumentation since the last participation,
jao r

AJRCRAFT POSTTION TN STANT

The P~47 was flying at an absclute 2ltitude of 34,000 feet, a speed
of Mach 0,77, and on a heaiing of 270° at both T, and shock arrival, The
aireraft was oriented tail to the shoty at T, the horizontal range

boyond GZ was 33,000 fect, and at shock arrival it was approximately 86,070

feet .

[ieTEgEl

|
'
O,
v



DELETED




- -

F(31AVAT Q)

Project 5.2 - In-Flight Participatien of a B-52 - Lt F, L, Willianms

ORJTCTIVE
The objective of this test was to determine the delivery capability

of the B-52 aircraft,

INSTRUMENTATION

Tnsirumentation of the B-52 for the izavajo) Shot consisted

of 300 oscillograph channels which recorded measurements from strain-gage
bridges, accclerometers, roll ani pitch gyros, raiiometers, contirol
position transiucers, thermocouples, pressure transiucers, and calori-
meters. In addition, 14 cameras recorded photorecorder instruments (14

channels), wing and tail deflection, cloud coverage, and fireball rise

arni growth,

The fcllowing chart shows the airplane's positicn at Time Zero ani

Time of Shock Arrival:

Altitude Offset  Heading Slant Velocity (Fps)
(Abs, ft) (ft) (Truc-der) Distances TAS Ground

Cendition at
Time Zero 33,000 700 283 42,100 770 752

Condition at
Sheck Arrival 38,000 0 283 ‘ 770 749
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Project 5.3 - In-Fligﬁgsﬁérticipation of a B-663 Aircraft- R. W. Bachman

ORJTCTIVE
The primary objective of this test was to measure the gust,
thermal andi high thermal energy field effects of a high yield megza-

ton device on a B~66B aircraft in flight.

TYSTRUM™YTATION ‘\‘(‘&
Instrumentatisn cn the B-663 for the& (:TAVATJO) consisted

of the following: 67 strain gazes @ 5 statiorsand 26 thermocouples @

7 stations on the L.H. wing, 16 sirain gages @ 1 station and 6 thermo-
couples @ 2 stations on the R. H. wing, 25 strain gages @ 4 stations
and 12 thermocouples @ 2 statiens on the L, H, horizontal stabilizer,
9 strain gages @ 1 station and 2 thermocouples @ 1 station on the R, H.
horizontal stabilizer, 3 strain gages @ 1 station and 9 thermocouples
@ 3 stations on the L. H, eievator, 2 strein gages @ 1 station and 6
thermocouples @ 1 station on the R, H. elevator, 56 thermocouples @ 11
stations on the fuselage, 17 accelerometers on the fuselage, empenage,
and nacelle, 13 calorimeters and 1 radiometer together with 6 cameras
in the fuselage belly, 5 calorimecters and 1 radiometer together with 6
cameras in the tall, wing and tail deflection cameras, 32 basic flight
instruments on a photo recorder panel, and 8 correlation channels,

ATRCRAWT POSITION IN SPACE

Using the K-5 Radar system, the B-66B was being positioned at an
altitude of 21,000 feet, on a heading of 124° and for a horizontal
range of 24,500 feet at time zero. During both race track patterns

and the wind box, the navigator had difficulty in clearly defining



Cuy—

the target islani due to the existing cloui masses. At H-4 minutes

on the final inbound run to grouni zero, the A/C was approximately

28 seconds late ani since the time could not be made up, the crew
elected to reposition according to a preflight plan to a new heading.
They continued on course, accelerating until the selected time of

- H-1:10, at which “imec a turn was executed to the new healing of 241 de=-
grees, On rolling out of the turn, the A/C was traveling approximately
67 knots faster than the desired speed, and as & result, the hori-
zontal range at time was estimated by the navigétor to be 71,000 feet.
The horizontal range et time of shock arrivazl was 180,000 feet with the

A/7 2t the samc altitude as before and on the new 241 degree heading.

-~
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Project 5.5 - In-Flight Farticipaiion cf F-84F Aircraft -
1st Lt R, F. Mitchell

1t J. A. Sabatella

CEJFCTIVE

Watter (Capatilities F- 2.F)

This participaticn was an attempt to determine the capability of
the F-8,F aircraft by subjecting i1+ to both thermal and symmetric blast

loads.

Birley (Sildeloads F-8.L%)

The cbjiect of this participation was to stuily the dynamic response

5¢ fighter structures to antl-symmeiric blast loads.

THNSTRIMINTATICN

waiter

100 data channels were availatle to record moment, shear, and
torsion leads; acceleraticns; overpressure; temperature; thermal strainj;
and aircraft attitule., Three of these channels were unsuccessfully re-

corlel, and in adiition, a flap camera failed to operate.

Barley

Out of 100 data channels available to record essentially the same
information as above, there were no channel failures.

AT=CRATT PCSITION IN SPACE

oiter

At time zero, the aircraft wes flying at an altitude of 17,000



-

feet on a heading of 122°. The horizontal range wW&s <§po feet with

zero offset. The shock arrival position at was

17,700 feet altitude, 50,870 feet horizontal range, and zero offset,
The true air speed was 800 fps.

Barley
At time zero, the aircraft was flying at an altitude of 32,000

feet on a heading of 032°. The horizontal range and offset were

-43,07C

—

fect

Jo—

d 71,900 feet respectively., At shock arrival

"the aircraft was at 32,000 feet altitude; zero
Lorizontdl range; and 71,900 feet offset to the right., The true air
speed was 775 fps.

RISULTS
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Project 5.6 - In-Flight Participation of an F-101A Aircraft -

Capt M, H, Lewin

CRITCTIVE

The objective of Project 5.6 is to determine the responses of
an in-flight F-101A aircrafi to the thermal, blast an; gust effects
of a nuclear detonation., A correlation of the responses, combined
with ¥nown characteristics of any weapon, will be used to define the
maximmm safe delivery capability of the ailrcraft.

TNSTRUMINTATTON

The aircraft was instrumented with radicmeters, calorimeters and

rressure transiucers to measure the thermal and blast inputs and with

strain gages, thermocouples ani various other ins nts to measure, -

rr-‘ -
the aircraft response to the inputs, For ths:

(Navajo) Shot,

the aircraft was again positioned to receive a high caloric input,

126 cal/s3 cm, at a low angle of incidence., At this position the air-
cr=ft would theoretically receive a AT of 310° F on the .020 inch skin
covered honeycomb surface based on positioning yleld and on time position,

At this position the aircraft would receive 60% design 1imit load on the

stabilator,

ATRCRAFT POSITION IN SPACE

The aircraft was to fly at 15,000 feet absolute altitude on an
inbound heading of 122° at a ground speed of 800 fps. It was planned
that the aircraft would be 25,400 feet beyond ground zero at time zero
with shock arriving 32.5 seconds later at a horizontal range of 51,500

feet., Actual shot position was 1,000 feet short and 1500 feet to the

wnl DOY':

FeleY I R92
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left of planned pocition ab time zero, wih shock arriving

Jater at a horizontal ran~e of 54,970 feet,

RESULTS

r’"‘.""
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Project 5.7 - Thermzl Flux and Albedo Measurements from Aircraft -

Capt R, L. Dresser

OBJFCTIVE

The objective of Project 5.7 participation on this shot was
to obtain thermal flux and albedo informalion of a nﬁclear de~
tonation with airborne caloriméters, radiometers, and sixteen
millimeter motion picture cameras.

TNSTRIMENTATION

Tnstrumentation within the purview of Project 5.7 which was
jnstalled in the B-47 incluied nineteen NRDL calorimeters and two
NROL radiometers for measuring the direct and surface reflected
thermal radiation, 8ix calorimeters were utilized to measure ther-
mal raliation which was back-scaitered toward the cockpit., Seven
GSAP N-9 cameras were utilized to obtain photographic coverage of
the fireball, the earth's surface, and of clouds beneath the air-
craft, and also of any reflecting surface such as a cloud which could
contribute to the back-scattered radiation.

Project 5.7 instrumentation on the B-52 included the twenty-one
basic instruments for thermal radiation measurements, but only an
adiitional two instruments were utilized for back-scatter measurements.
Fight GSAP cameras were installed for photographic coverage.

Project 5.7 instrumentation on the B-57 consisted of the basie

twenty one instruments and six cameras,

Project 5.7 instrumentation on the B-66 consisted of the basic

i Re
. | »



twenty one instruments and twelve camcras,

Neither tactical bomber (B-46, B-57) was insirumanted for
rmeasuring back-scattered thermal radiation. The twenty one basic
thermal insiruments used various fields of view and were suitably
filtered to obtain qualitative spectral distribution information.
The cameras were equipped with red and blwe filters to obtain in-
formation at each end of the visible region of the specirum, Sev-
eral cameras were equipped with speciroscopic attachmants to ob-
tain continucus specira in the visible rogion. .Two of these

spectrographs were operated at the Chieerete (William) photo tower.

AIRCRART POSITION TN SPACE

Informztion of the position in space of each alrcraft is con-
tainad in the postshot reports of the following projects:
Project 5.1 - B-47
Project 5.2 - B-52
Project 5.3 - B-£6
Project 5.4 - B-57

R7SULTS

T
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Project 5.8 - In-Flight Participaticn of the A3D-1 Adrcraft -

1CDR P, F. Harward

The otjective of this test was to investigate the A3D-1 aircraft
capability for the deldvery of hizh yield nuclezr weipons by the mcasure-
mznt ani corrclaticn of the Tn-flight effeccts of a nuclear detonaticn.

TSTRIMTITATICN

Instrumentaticn of the £3D=1 aircraft consisted of 96 oscillegraph
recorling channels, one rheto recorder, four GSAP camcras, and three
Aosimoters. The data rocorded incluied temperaiure rise, thermal input, .
~f +hermil input, cverpressure, gust leallng, aircraft respense,

ATPARATT TOSITION TN SPACT

i

The A3D-1 zircraft was flying at an absolute altitude of 36,100 feet,
i4re- 124 7 in & teil-cn positicen at b 4 0. Slant range to ground zero

2t I £ 0 was 45,200 feet, (a

aft TAS 722 ft/sec) alrcraft position at
Jwas 28,000 feet slant range on a

heading of 124°T at 36,000 feet absclute altitule.
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Project 6.1 ~ Accurate Lzcati™n of Mectromagnetice Pulse Source -

E., A, Leuwis

CRITCTIVT

To utilize the electremegnetic signal originating from nuclear
weapon detonations to determine ground zero of detonation. Secondarily
to ob*ain the yield data that ig available in the bomb pulse,
PROTTIRE

Location of grouni zero is mads by use of an inverse loran principle.
The exact time thes bomb pulse is reccived at various stations is recorded.
The exact time 3ifference in receipt of the electromagnetic pulse between
tws etations will be used io determine a hyp-rbolic curve which runs
th-ouzh ground zero. The point of intersection of two or more curves
A~terminas ground zero,

There are tuo systems, Cne of the systems is nown as the long
tase line system and the cther, the short base line system, Each system
has two sets of s*ations, The long base line has one set of stations
located in the Hawelian Islands (Midway, Palmyra and Maui) with syn-
chronizing antennz siation at Haiku, Meui, and the other set of stations
in *he States (Harlingen, Texzs; Blytheville, Arkansas; Kinross, Michigan,
and Rome, New York) with synchronizing antenna statiocn at Cape Fear, North
Carolina., The short base lines have one set of stations located in the
Yawaiian area (Kona, Pawaii; Papa, Wawaii; and Red Hill, Maui) the other
set in California (Pitisburg, Wocilani, and Maryvillé).
RESULTS

211 statiomsin both the long and short base lines successfully

. . .
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received ani recorded the wave form of the electromagnetic pulse

emzra*ing from the borb Jetonation., Line of positien and fix errors

[} 5-.0%

w111 be reported later.




Project 6,3 -~ Effects of Atomic Explosions on the Ionosphere - M. Hawn

Objective
The objective of Project 6.3 is to obtain data on the effects of high

yield nuclear explosions on the Ionosphere., Principally, to investigate
the area of absorption, probably due to the high altitude radioactive
particles, and to study the effect of orientation relative to the earth's
magnetic field on F2 layer effects.

Instrumentation

The system comprises:

Two Ionosphere recorders, type C-2, operating on pulse transmission,
installed in 6 ton trailer vans, one located at Rongerik Atoll and one ;ocate
at Kusaie in the Caroline Islands,

One Ionosphere recorder, type C-3, operating on pulse transmission,

installed in a C-97 plane based at Eniwetok Island.

Detailed Description:

Tonosphere recorder site (Rongerik Atoll)

site (Kusaie)

An/CPQ-7, type C~2 Ionosphere recorder with a power output of 10 KW
peak pulse alternately transmitting and receiving automatically over the
range of frequencies from 1 to 25 megacycles, This equipment measures and
records at vertical incidence the virtual height and critical frequencies
of ionized regions of the upper atmosphere.

A 600 ohm multiple wire antenna designed and erected, so that the
direction of maximum intensity of radiation will be-at the desired vertical
angle over all of the operating frequency range from 1 to 23 megacycles,
The transmitting and receiving antennas and the ground plane were in mutual
perpendicular planes with the plane of the transmitting antenna oriented
53 degrees to the East of Magnetic North.
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Ionosphere recorder site (C-97 airplane)

Same as for Rongerik and Kusaie, except that a C=3 Ionosphere recorde
was used. This recorder is the same as the C-2, except for a few modifica:
tions and improvements.

The transmitting antenna in the C~97 was a single wire delta fastened
to the lateral extremities of the tail assembly.

Method of Operation

Kusaie: Routine until H ~ 15 minutes; thence once per minute until
H £ 17 minutes; thence twice per minute, alternating the receiving and
transmitting antennas at the end of each 15 second sweep, until approximat
H £ 44 minutes; thence once per minute until H # 8 hours; thence routine.

Rongerik: Routine until H - 15 minutes; thence once per minute until
H £ 8 hours; thence routine.

C-97 Airborne Station: Routine operation until H - 15 minutes using
30 second sweep time; thence continuous until approximately H £ 5 hours,
Results

A1l stations operated successfully for this shot.

(DELETED
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Project 6.4 - Determination of Characteristics cf Airborne Flush
Mounted Antennas and Photo Tuhcs for Yield Determination
at Extended Grouni-to-Air Ranges - A. J. Waters

CRITCTIVES

To dctermine fhe effectiveness of flush mounted airborne antennas
and phototubes at various ground-to-air ranges in detecting character-
istie low fregquency electromagnetic radiation and visible radiation,
respactively,

To determine the temporal ani amplitudle characteristices of the
low freguency electromagnetic raiiation at various pround-to-alr ranges.

To determine the temporal and intensity characteristics of visible

raiiation at various ground-to-air ranges.

To determine the effects of ambient coniitions upon the satisfactory.

mezsuremant of the parameters specifisd in items 1 and 2 above.

TISTRIMTNTATION
2 fiducial antennas 2 scope cameras
1 vhip zantenna 1 segusnce camera
1 synchronizer 1 recorder
2 pholcheads
2 DuMont Seopes (1 a 4ual beam, 1 a single beam)

oo

S4:mal is receivel by antenna fed through an amplifier and then to
the scope. The signal is then photographed. Photohead output is let
direetly to the recorder., The sequence camera photographs the blast
1irectly for use in correlation of previous data. Distznce was arprox-
imately 62 miles.
RTSIM TS

Siznal was received and recorded on both antennas. No photohead
dzta was o‘ainel because there was a resirictive filter (1%) placed over

the photohead and there alss was a raln storm between the burst and the
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Proje~t £.5 -~ Analysis of Flectromagnetic Pulse Produced by Nuclear

Txplosions - Charles J. Ong

OBJFCTIVE

The objective of Project 6.5 is to obitain waveforms of the electro-
magnetic radiation for all the detonations during Operation REIDWING. This
data i1s to be used in connection with a continuing study relating the
waveform parameters to the height ani yield of the detonation.

INSTAM™TATION

Two identical stations are usei to record data, one at Eniwetok
and one at Kwajalein,

The instrumcntation consists of a wide-band receiver with separate .
cutputs connected to each of the three oscillescopes. Mounted on each

1115sz20pe is a Polaroid land Camera for recording the transient display.

The wide-band recelvar consists of one primary anil four seconiary
czthole follower amplifiers, An antenna, frequency insensitive in the
range of interest is fed directly into the primary cathede follower. The
rrimiry cathole follower is th-n connected to four individual cathode
fcllowers by a 50-ohm coaxial cable, Only three secondary cathole
followers are utilized, the fourth serving as a spare.

The_number one and two cathole followers feel oscilloscopes with
sweep speeds of approximately 30 microseconds per centimeter and 10
microseconds/centimeter respectively., The number three cathode follower
is connected to the third oscilloscope through a 2 microancond delay line.
The thirl oscilloscope has a sweep speed of 1.0 microseconds/centimeter.
A1l oscilloscopes were triggered simultaneously by the DC trigger device

lzcated in the primary cathcde feollower ani connected directly to the

00?“gﬂtﬂ“b
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receiving antenna, The 2 microse~oni delay line was aidel to permit

the leading edge of the waveform to be recoriel,

[&]

In order to establish a 1=finite time relationship between the
receptio? of the signal and the triggering of a given device such as
a eounter or transmitter, 2 time marker pip, generated by the delay trig-
ger from one of the oscilloscopes, is fed through the 2 microsecond delay
1ine and supcrimposed on the jnitial portion of the received waveform.
PRCCTSIRT

A1l oscilloscopes are calibrated against a known frequency standard
for sweep linearity.

he cathode follower triggering system is set to trigger approximately

-2

¢3b. atove ithe noise level, The vertical deflector of the oscilloscopes
are set to receive the preiicled fi21d strength.
a_SmIs

Staticn A = Par-y Islani
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Project 9.1 - Technical Phog raphy - Lt C21 Jack G, James

Three 9.1 RB-50 aircraft participated on this event. This
was the first shot of the scries where all thres rhoto planes had
an unrestrictel view ¢f the detonation and resuliing cloud from
H Your to Plus One Hour, Ccniitions feor cloud rhotography were
considered cxnellent by all thre- phote navigators,

Carter 1, positioned 2t 110 Naﬁtical Miles Tast of Ground
Zero enterz1 his photo orbit at 27,227 feet and hal three sue-
ceesfil 15 minute runs without change of altitule.

Carter 2, posiiioned at 110 Nautiezl Milees Scuth of Ground
Zero had an identical cuccessful missisn as Carter 1.

Carter 3, positioned 132 WNzutical Miles West of Ground
Zero encountere? 1i-ht cirrus at 20,770 feetl at apgroximately Minvs
30 Minutes, The aircrafi elimbed out to 30,700 feet and were pro-
perly repositioned at Zero Time. Two good 15 minute photo runs were
made, and a proxeble third accomplished.

No camzra malfunctions were repcrted on any of the three
aireraft,

Tt is z2nticipated that the cloud data resclved from this
mission ;ill qualitatively and quantitatively exceed any pre-
vious missions on either CASTI® or REDVING Operations,

At H plus 2 1/2 hours the Program Director contacted Carter 1
through AOC and directel the aircraft to return to Bikini Area and
make two level thoto mapping runs over Inju (Man) Islani to photo-

graph wave ponetration area and any subseguent damage to camp area

an

.
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This mission was accomplish~d at H plus three hours and

and runwiye.

fiftecn minutes., On reiur to Pniwetok, contamination on the air-

craft 414 not exceed 150 mr,
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PART III

TASK UNIT 1

LASL PROGRAMS

Keith Boyer
Advisory Group

Program 10 - Thermal Radiation and Hydrodynamics
Program 11 - Radiochemistry

Program 13 -~ Fission Reaction Measurements
Program 15 - Photo-Physics

Program 16 - Physics & Electronics & Reaction
History

Program 18 - Thermal Radiation

H,

Hoerlin
Cowan

S. Malik
L. Felt

E. Watt

Hoerlin



Sy

-
NAVAJO)

Project 10.1 - Firehell Hydrodynamies - J. F. Mullaney

L. N, Blumberg & J. F. Mullaney
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Project 10,2 = Time of Arrival - J. F. Mullaney
L. N. Blumberg

Atgospheric ;onditiona of interest, provided by U.S.S. CURTISS at shot
time, are:
Pressure: 1010.5 mb
Temperature: 79.6°F
Wind: 11 Knots from 089°
Dew Point:  75.3°F
From these data, a sound speed of 1l44.4 fps was calculated,
Position of the ship, relative to Station 70 (ENYU), as determined by
radar, was:
Range: 78,300 ft
Bearing: 290°T
The results of the time-of-arrival calculation are presented in Table

10.2-1,
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Project 13,2 - Measurement of Alpha and Time Interval - J. Malik
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Project 13,3 Measurement of Transit Time - D, Henry
J. Malik
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Prcject 15.1 - BGEG Photogriphy (Cloud, Fireball and Bhangmeter) H. Grier

D. BRerkowitz % D, Barnes

CLCUD DIMFNSTCMS

Approximate measurcments on 70 mm

following cloud dimensions at stzhilization, roughly 6.5 minutes after

zero time.

Height above cloud horize:

Top of clouds
Total height of cloud

Diameter

Mcasurements were made on film £268¢5, exposed in Cloud Camera #L

in plane #7120,

FTRTRATT
TRAT

T —————

DELETE]

BUANGMITERS

Two Bhangmeters at the control point failed to trigger, while the

- 87 -
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Cloud Camera film indicate the

73,000 feet
30,000 feet

123,000 feet
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To reproduce this page use JDO Log # RCE-3046, which is

a Navajo fireball negative, together with a photo mat

layout showing classification top and bottom, Figure # and

page #.

and produce glessy prints,

From this material Graphic Arts can make a composite neg,.
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To reproduce this page see instruction for page 89, using

JDO Log # RCE-3043, Navajo cloud negative,
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Project 15.2 - High Speed Thotograph - G. L. Felt
Time Interval, Chord Fxperiment, Color Studies - L. Allern

The (Navejo) was cbserved with hipgh speed cameras from

Station 1528 on Aomoen. The details of the instrumentation were some-

what different than describel in the J-15 Pre-operational Report and are

given below in the discuscion of the records obtained.
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Project 18,3 - Spectroscopy - H, Stewart

F. Harrington H, Stewart

OBJECTIVE

The N.,R.L. phase of the Redwing chord experiments was planned

as a continuation of the spectrographic studies of -the absorbing

agents formed around a nuclear detonation by excitations, disassociations

and recombinations of the air molecules exposed to the high energy

particles generated by the explosion, A particular purpose of the ex-

periments was to carry out such investigations with better time and

spectral resolution than had been achieved in the past.

In addition to the chord work it was planned to study the spectrum

of the bomb light at minimum time with good wavelength resolution and

to investigate the spectrum of Teller light with improved time and wave-

length resolution,

INTRCDUCTION

A chord experiment is one in which the spectral characteristics

of a 1isht source as a function of time are observed under conditions

such that the gamma rays and neutrons from an exploding weapon cross

the line of sight from the observing statlon to the light source.
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The work reported here is a continuztion of the chord in-

vestigations started at Tumbler-Snapper., The planning and ex-
ecution of the Redwing experiments described here has involved

H, Hoerlin, Bill Deal, and John McQueen cf LASL; F, Harrington,

H. Stewart, O. Westfall, J, Meeks, W, Fussell, R. Scott, H, Judy,

D, O'Conner and J. Yandle of NRL and G, Milne, J. Eyre, and T. Putman

of the University of Rochester,
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Project 18,4 - Chord Experiment and Time-~Interval - H, Hoerlin

Westervelt, Bennet, Day, Hoerlin

CHORD EXPERTMENT

Cbjectives:

All optical observations of an expanding fireball at early times
are affected by the characteristics of the strongly disturbed air ahead
of the radiating front. The brightness temperatures observed during this
phase of expansion are in the range of 20009 to 10000° K which is sever-
al hundred times lower than the true temperatures of the expanding ra@:
jation or shockfronts, This obscuration is partially due to effects of
the gamma-rays and neutrons on a large volume of the surrounding air and
more locally due to the disturbance of the air immediately ahead of the
radiating surface by soft x~rays and ultraviolet radiatiom.

Past studies, mainly conducted by the Optics Division of the NRL
(Stewart) under LASL sponsorship, have resulted in qualitative identif-
ication and semi~quantitative time histories of the absorbing reaction
products of the disturbed air, More specifically the presence of these
main specimens has been established in spectroscopic work: 03, absorb-
ing in the ultraviolet; excited OH and Oy, also in the ultraviolet; HNO,
and NO,, in the ultraviolet and blue; N3 in the blue. Whereas these
molecules have well known absorption structures the analysis of past
data indicates that their presence alone does not fully account for the
strength of the observed fireball obscuration. It is reasonable to as-
sume that additional strong absorption must be caused by transitions fram

bound into tﬁepgggaogtates and that negative ions like 05 and 0" contrib-
LANL pp
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ute also to the opacity of the air, Identification of continuous ab=-
sorption and of the absorbing structure of negative ions (so far only
postulated by iheory) is made difficult by the experimental limitations
and particularly by the fact that one looks at the fireball through a
non-~equilibrium, continuously changing gamma-ray, neutron and x-ray
field., The gases in this field have in addition to their absorbing char-
acteristics also emissive properties, the emission originating from ex-
cited states and from recombination processes, The latter ones are prob-

ably quite strong in the space close to the bomb where,

5 19

for a short time, ion densities of the order of 101 to 10" ions, per cc
occur (normal air has appr. 5 X 1019 molecules per cc). Furthermore

the actual temperature profile at the edge of the fireball is probably
not very sharp nor well defined,

One looks therefore into a rather uneasy atmosphere and the exist—
ence of such non-equilibrium conditions and inhomogeneities present diff-
icult problems in optical studies. In spite of this it seemed, however,
well worth the effort to enhance our knowledge of the physics of the ex-
panding fireball and to study in particular the characteristics of the
plasma located at the edge of the fireball,

In order to simplify the problem it is desirable to separate the
effects of gamma-rays and neutrons from those of black body type rad-
iatioﬁ‘including soft x-rays, The first steps in this direction were ’
taken by the optics teams during operations Tumbler -~ Snapper, Upshot -
Knothole and to a minor extent during Castle in soAcalled chord experim-
ents, In order to become independent of the bomb as a ligh£ source,
auxiliary light sources of known characteristics were set up and fired

in the vicinity of the bomb, Observation of such sources through the

L& . - 130 =

o sﬂ




Ay

gamna and neutron field of thf bomb was expected to permit determination
of the effect of the gamma-ray and neutron bombardment on the optical

opacity of the air. The preceeding experiments provided a series of

good qualitative data with evidence of formation of ultraviolet absorb-
ing substances, their absorption coefficients gradually decreasing towards

the longer wavelengths and-becoming rather weak in the red part of the
‘/1
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Besides fﬁe staff meombers shown on the title pages the following

ArKMTLTTDN TMINT

persons participated in cne or the other phase of the experiment:

Ralph Speece, John Gallegos, Jim Hyde, and William Clark of J-10;

Ralph Dorsey of J-12, Davii Steinhaus of CMR-1; Frank Berry of Graphic
Arts and TAward Shaw of J-7. The Argon Flashlirhts were competently
handled during numecrous runs on the Hill an? at Bikini and on the

actual shots by GMI-%tesms with the fellewing participants at one time

cr another: William Dcal, John Mclucen, Charles leskins, Andrew Xconce,
Robert Reithel, James Johneon, Douglds Tvans and others, Sandila
Corporation's Don Shuster and T2 Jenkins ascisted aleo by providing
timing an? signal trensmitting equipment. Carl Iyon and Faul Hegler
cf J-f 313 thucir best to rrovide field enginecring support. Al Feaclee
and Dave Leberman ascsiste? in gamma and neutren calculaticn, and last

rut no® least ¥oith Poyers artive znd vigorous interect helped greatll;

Y

‘e overc-ome ceritical huriles,
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PART IV
TASK UNIT II

UCRL PROGRAMS

) b

w, D. Gibbins
Dep for UCRL

PROGRAM 21 - RADIOCHEMICAL ANALYSIS R, Goeckerman
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Projest 21,3 - Gas Analysis - F, Moryer

ORJTCTIVE
To~t.at 21 .2 was enraged in finding total tritium in the cloud.
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Re=ulis are shown in the z+tached Table 21,3-1,
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Table 21,3-1
TIMT™ - 05:56 11 July 1956
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